@ Journal of Health Study 202 0, No. 2

and Medicine pp. 117-129

DOI 10.36145/JHSM2020.15

Hypothyroidism in Elderly - Revi

Aleksandra Fortunat
https://orcid.org/ 0000-0001-9574-6160

Pamela Swierczek!
https://orcid.org/ 0000-0002-7589-0824 P

Kornelia Kedziora-Kornatowska'
https://orcid.org/0000-0003-4777-5252

! Faculty of Medicine, Depart ic of Geriatrics,
Nicolaus Copernicus University, Bydgoszcz, Poland

P Address for correspondence

Aleksandra Fortuna
14 Zawilcowa Str., 86-300 Grudziadz, Poland
e-mail: ola.fortuna@gmail.com



Fortuna, Swierczek, Kedziora-Kornatowska

Abstract

Hypothyroidism belongs to the group of the most common chronic diseases oc-
curring in the elderly. This is a set of symptoms resulting from elevated serum
TSH levels accompanied by a decrease in free thyroid hormone levels, while
subclinical hypothyroidism is characterized by an increase in TSH levels at nor-
mal fT3 and fT4 levels. This disease is more common in women and'the elderly.
The basis of the diagnostics of hypothyroidism is testingthe serum TSH level at
a constant time of day. The aim of the study was to show the most important
information about hypothyroidism in the elderly. Awareness insociety can in-
crease the chance of detecting this disease and will-allow to quickly make a de-
cision about therapy. It has been proven that with age there is a spontaneous
increase in TSH concentration, therefore it is important to correctly diagnose
older patients in whom the symptoms of the disease may remain unnoticed or
justified by the presence of other diseases. In a significant percentage of pa-
tients, the disease is iatrogenic caused\by adverse drug reactions or thyroid
surgery. Untreated disease can result in complications in the form of slowing
metabolism, cardiovascular disorders, depression and even hypometabolic
coma. Levothyroxine is the drug of-choice,'a well-balanced diet is also helpful.
Therapy should be started with small doses of the drug, closely monitored and
selected so that the benefits of treatment outweigh the side effects.
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Definition and epidemiology

Hypothyroidism is one of the most common chronic diseases occurring
in the elderly. We can define it as a set of clinical symptoems caused by
the lack or deficiency of thyroxine and/or triiodothyronine, which leads
to a slowdown in metabolic processes [1]. Primary hypothyroidism is cau-
sed by abnormality in thyroid gland [2]. The second form of hypothyro-
idism is the central one, which is caused by abnormal function of pituitary
gland, hypothalamus or both [3].

Subclinical (latent) hypothyroidism (SHT) is-defined as an increase in
serum TSH concentration above the upper limit'of normal, with normal
levels of free thyroxine (FT4) and triiodothyronine [1,4]. Subclinical hy-
pothyroidism gives scanty symptoms and is considered the mildest of all
types of hypothyroidism, but in 2-5% cases may progress to overt [5].
Overt hypothyroidism is characterized by /the-fact that TSH concentra-
tionis above the reference range and FT4 levels below the reference ran-
ge of the population [1].

Most cases of primary hypothyroidism are caused by iodine deficien-
cy and autoimmune diseases, which include Hashimoto. lodine is a com-
ponent of thyroid hormones, but is unevenly distributed throughout the
world. In Europe, 44% of children consume iodine in insufficient quan-
tities. In countries with-normal iodine content, hypothyroidism is 1-2%
and increases to 7%-in people aged 85-89 [6,7]. Hypothyroidism is about
10 times less common’in'men than in women [8]. According to the latest
research by Mateuszek et al., hypothyroidism is most often diagnosed in
postmenopausal women [9].

Patomechanism

Studies show.that aging causes an increase of TSH. The reason for this
phenomenon is increased TSH biosynthesis and slowed metabolism. The
slowed down distribution of TSH is caused by an increase in the degree of
glycosylation of TSH and progressive kidney and liver dysfunction. Ano-
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ther change in the aging process is the reduction in total and free triio-
dothyronine levels despite small changes in thyroxine and free thyroxine
levels. Small changes in fT4 concentration are caused by balancingthe in-
hibition of hormone synthesis by its reduced degradation. Thereduction
of T3 concentration is also caused by a decrease in T3 and.T4 production
in the thyroid gland. The described disorder of feedback between the hy-
pothalamus, pituitary and thyroid may occur together with'a decrease in
the sensitivity of peripheral tissues to thyroid hormones. Approximately
30% of women and 10% of older men have positive thyroid peroxidase
antibodies, and older people with elevated TSH.levels occur in 40-70% of
cases. Despite this, only a small group of people who have been shown to
have these antibodies develop hypothyroidism [1,10].

An important fact is the high proportion of iatrogenic conditions. The
reason may be radioiodine treatment, taking too high doses of thyrostatic
agents and side effects of some drugs, for’example amiodarone, lithium
salts or contrast agents [11,12]. The occurrence of subclinical hypothyro-
idism may be associated with treatment of symptomatic hypothyroidism
with too low dose of levothyroxine [1].

The most common type of thyroiditis is Hashimoto's disease. The es-
sence of the disease is the production of antibodies against thyroid pe-
roxidase and thyroglobulin, which causes destruction of thyroid follicu-
lar cells. The highest-incidence occurs between 45 and 65 years of age.
Studies show that-women get sick up to 20 times more often than men,
which may be associated with estrogen involvement in pathogenesis.
Current research by . Sforza et al. indicates that patients with overt hypo-
thyroidism show higher'mortality [13,14,15].

Clinical presentation

An_uncharacteristic clinical picture of developing hypothyroidism in old
age may cause misdiagnosis [16,17]. Symptoms of hypothyroidism inclu-
de fatigue, memory problems, weakness of tendon reflexes, constipation,
dry-skin; hair loss and paresthesia, intolerance of coldness, and weight
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gain [18,19,20]. In older people, the consequence of hypothyroidism may
be a slow heart rate, an increase in arterial stiffness, a decrease in stroke
volume, increased coagulation and an increased risk of atherosclerosis:
In situations of physical exertion, impairment of left ventricular systolic
function may occur. Some researchers say that the coexistence of hyper-
cholesterolemia, constipation, congestive heart failure and macrocytic
anemia in an elderly person at the same time may indicate hypothyro-
idism [16,21]. Hypothyroidism is usually mild, however in extreme cases it
may lead to hypometabolic coma increasing probability of death [16,22].

Diagnosis

Diagnosis of hypothyroidism should begin with a serum TSH test. If the
patient is hospitalized for another reason, TSH test should not be per-
formed during an exacerbation. When interpreting the result, one sho-
uld also remember about drugs that may affect the result. It is also good
practice to perform the test always at the same time of day, preferably
in the morning, which is associated with daily variability of the hormone
concentration [16,23,24].

To exclude transientiincreases in TSH, the test should be repeated
after 2-3 months, simultaneously performing an fT4 and thyroid peroxi-
dase antibody test. Thepresence of a positive titer of anti-TPO antibo-
dies increases therisk of transition to overt hypothyroidism. In older pa-
tients, total thyroxine-and triiodothyronine levels should be avoided and
replaced with fT3 and fT4. This recommendation is directed at the fact
that the total concentrations are more strongly influenced by the drugs
used, for example estrogens and amiodarone increase while carbamaze-
pine and androgens lower the level of total thyroxine [16,18,23,25].

Indications fortreatment

Accordingto the recommendations of the Polish Endocrinological Socie-
ty, the-result of TSH>10mIU/| supports the introduction of treatment in
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patients with subclinical hypothyroidism, because this level increases the
risk of overt disease and cardiovascular incidents [26,27,28]. In patients
with asymptomatic disease at TSH<10 mlU/L, without cardiovascular
risk factors or thyroid pathology, no indications for treatment have been
demonstrated, and in patients with risk factors, treatment.should be con-
sidered [27]. Especially in patients <65 years of age with symptomatic
hypothyroidism, even if their thyrotropin concentration does not exceed
10 mIU/L [23].

Treatment

Levothyroxine supplementation is used to treat hypothyroidism. In the el-
derly, it should be introduced starting from small doses: 12.5-25 pg/day,
then the amount should be gradually increased by 12.5-25 pg/day every
4-6 weeks, until the optimal dose. When selecting the dose, it should be ta-
ken into account that the need for thyroxine in the elderly is about 20-30%
lower [16,29]. Also the patient should be informed that it is not recommen-
ded to take levothyroxine with substances that change its absorption, such
as fiber, iron and soy milk [30]. The risk-of overdose with levothyroxine has
been demonstrated in 14-21% of patients. Symptoms of excessive drug
supply include nervousness, atrial fibrillation or palpitations [31].

The level of TSH intheelderly during therapy should be 1.0-4.0 mIU/L,
and in the younger. people 0.5-2.0 mlU/L. After reaching the target
value, the serum TSH concentration should be measured again after
2 months, followed-by checks every 6-12 months [1,29].

Some patients, especially those with coronary heart disease, may not
tolerate the full’/hormone dose. Cumulative dose once or twice a week
should/be considered in patients whose condition may interfere with re-
gular hormone intake [29]. According to the latest research by Aziz et al,,
substitution_treatment effectively reduces Carotid Intima-Media Thick-
ness, which is a marker of cardiovascular disease. Before treatment, the
pooled weighted mean difference (WMD) of CIMT was 0.44 mm and
aftertreatment a significant decrease to 0.32 mm was achieved [32].
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An important aspect of treating hypothyroidism is also a properly se-
lected diet. The iodine content should be 150 pg/day. In the case of Ha-
shimoto’s disease, the prophylactic use of a gluten-free diet is not-recom-
mended, but only the diagnosis of the patient for celiac disease, which
may co-occur with this disease, because according to studies by Collins
et al. he dose of LT-4 necessary to maintain euthyreosis in patients with
co-occurrence of these diseases decreased after treatment of celiac dise-
ase from 154 ygto 111 pg[29,33,34].

Discussion

Studies confirm that one of the causes of hypothyroidism is iodine defi-
ciency or excessive supply and radioactive iodine treatment [35]. The
main non-iatrogenic cause of this disease is Hashimoto'’s disease [36]. Hy-
pothyroidism more often affects women and-the elderly [37]. Symptoms
associated with hypothyroidism in the elderly are unfortunately often
confused with the symptoms of aging [38]. Studies show that changes in
the hypothalamic-pituitary-thyroid axis hormone, or TSH, are important
in the occurrence of thyroid disease. This is due to changes related with
TSH biosynthesis and a:slowdewn in metabolism [39]. Diagnosis of hy-
pothyroidism should begin with a serum TSH test. The basic substance
that is used during treatment is the sodium salt of levorotatory thyroxine
[40]. In therapy, in-addition to drug therapy, dietary treatment should be
introduced, as research confirms that iodine deficiency in the diet may
contribute to the impairment of thyroid gland function, therefore an ap-
propriately balanced diet and healthy lifestyle are also important in the
treatment of hypothyroidism [36].

Conclusion
Hypothyroidism is a significant problem in the elderly society. Aging

affects the functioning of the endocrine organs, including the thyroid
gland.-The symptoms of hypothyroidism are in many cases difficult to di-
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stinguish from the symptoms accompanying old age, so patients should
regularly have blood tests and consult disturbing ailments with an endo-
crinologist. Hypothyroidism, despite the usually mild course, should not
be ignored because of the possibility of hypometabolic coma.lt can also
cause emotional distress, depression or dementia, which'significantly re-
duces the patient’s quality of life. The basis for treating hypothyroidism is
individually selected pharmacological treatment - mainly levothyroxine
supplementation.



Hypothyroidism in Elderly - Review
References

1. Calsolaro V, Niccolai F, Pasqualetti G. Hypothyroidism in the Elderly:
Who Should Be Treated and How? J Endocr Soc 2019; 3(1):146-158.

2. Chakera AJ, Pearce SHS, Vaidya B. Treatment for Primary Hypothyro-
idism: Current Approaches and Future Possibilities. Drug Des Devel Ther
2012; 6:1-11.

3. Beck-Peccoz P, Rodari G, Giavoli C, Lania A..Central Hypothyroidism
- A Neglected Thyroid Disorder. Nat Rev Endocrinol, 2017; 13(10): 588-
598.

4. Zdrojowy-Wetna A, Rogala N, Zatonska K, Bednarek-Tupikowska G.
Postepowanie w subklinicznej niedoczynnosci-tarczycy u kobiet ciezar-
nych i dzieci. Family Medicine & Primary,Care Review 2015; 1: 60-65.

5. Khandelwal D, Tandon N. Overt'and Subclinical Hypothyroidism: Who
to Treat and How. Drugs 2012; 72(1):.17-33.

6. Taylor PN, Albrecht D, Scholz A, Gutierrez-Buey G, Lazarus JH, Dayan
CM, Okosieme OE. Global'Epidemiology of Hyperthyroidism and Hypo-
thyroidism. Nat Rev-Endocrinol 2018; 14(5): 301-316.

7. Kim M. Hypothyroidism in the Elderly [updated 15 March 2017]. In:
Feingold KR, Anawalt B, Boyce A et al., eds. Endotext South Dartmouth
(MA): MDText.com, Inc.; 2000-2020 [Internet]. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK279005/.

8. Szwajkosz Ky Wawryniuk A, Sawicka K, tuczyk R, Tomaszewski A. Nie-
doczynnos¢ tarczycy jako skutek przewlektego autoimmunologicznego
zapalenia gruczotu tarczowego. Journal of Education, Health and Sport
20175 7(5): 41-54.



Fortuna, Swierczek, Kedziora-Kornatowska

9. Matuszek B, Strawa-Zakoscielna K, Pyzik A, Duma D, Nowakowski A,
Paszkowski T. Analiza obrazu klinicznego niedoczynnosci tarczycy u kobiet
w okresie menopauzy. Przeglad Menopauzalny 2010; 14(6): 390-396.

10. Bégin ME, Langlois MF, Lorrain D, Cunnane SC. Thyroid Function and
Cognition during Aging. Current Gerontology and Geriatric-Research
2008;474868.

11. Szczepanska E, Jastrzebska H, Gietka-Czernel M. Wsp6tczesne zasa-
dy leczenia radiojodem nadczynnosci tarczycy. Postepy. Nauk Medycz-
nych 2016; 29(12): 934-941.

12. Koprowicz P, Wiodarczyk J, Kurpesa M. Amiodaron - tarczyca - aryt-
mia. Taniec na linie endokrynologa i kardiologa. Folia Cardiologica 2019;
14(3): 294-297.

13. Adeniran AJ, Chhieng D. Hashimoto Thyroiditis. Common Diagnostic
Pitfalls in Thyroid Cytopathology.-Switzerland: Springer; 2016.

14. Sforza N, Rosenfarb J, Rujelman R, Rosmarin M, Blanc E, Frigerio C et
al. Hypothyroidism in Hospitalized Elderly Patients: A Sign of Worse Pro-
gnosis. Journal of Endocrinological Investigation 2017; 40: 1303-1310.

15. Ratajczak AE, Moszak M, Grzymistawski M. Zalecenia zywieniowe
w niedoczynnosci tarczycy i chorobie Hashimoto. Pielegniarstwo i Zdro-
wie Publiczne 2017; 7(4): 305-311.

16. Krysiak R, Kowalcze K, Kedzia A, Okopien B. Tarczyca a starzenie:
wspotczesny stan wiedzy. Przeglad Lekarski 2017; 74(3): 115-119.

17. Maselli M, Inelmen E, Giantin V, Manzato E. Hypothyroidism in the
Elderly: Diagnostic Pitfalls Illustrated by a Case Report. Archives of Ge-
rontelogy and Geriatrics 2012; 55(1): 82-84.



Hypothyroidism in Elderly - Review

18. Hennessey JV, Espaillat R. Diagnosis and Management of Subclinical
Hypothyroidism in Elderly Adults: A Review of the Literature. J Am Ge-
riatr Soc 2015; 63(8): 1663-1673.

19. Tuchendler P, Zdrojewicz Z. Dieta w chorobach tarczycy. Medycyna
Rodzinna 2017; 20(4): 299-303.

20. Sanyal D, Raychaudhuri M. Hypothyroidism and Obesity: An Intrigu-
ing Link. Indian J Endocrinol and Metab 2016; 20(4): 554-557.

21.Leng O, Razvi S. Hypothyroidism in the Qlder Population. Thyroid Re-
search 2019; 12(1).

22. Jones CM, Boelaert K. The Endocrinology of Ageing: A Mini-review.
Gerontology 2015; 61(4): 291-300.

23. Rogala N, Zdrojowy-Wetna A, Zatonhska K, Bednarek-Tupikowska G.
Postepowanie w subklinicznejniedoczynnosci tarczycy u dorostych. Fa-
mily Medicine & Primary Care Review.2015; 17(1): 55-59.

24. Azim S, Nasr. Ch. Subclinical Hypothyroidism: When to Treat. Cleve-
land Clinic Journal of Medicine 2019; 86(2): 101-110.

25.Duntas LH, Yen PM. Diagnosis and Treatment of Hypothyroidism in
the Elderly. Endocrine 2019; 66(1): 63-69.

26. Chaker L, Bianco A, Jonklaas J, Peeters R. Hypothyroidism. The Lan-
cet 2017; 390(10101): 1550-1562.

27. Kuliczkowska-Ptaksej J, Tupikowska M, Zatonska K, Bednarek-Tupi-
kowska G. Subkliniczna dysfunkcja tarczycy - czy i kiedy leczyé? Family
Medicine & Primary Care Review 2013; 15(1): 27-33.



Fortuna, Swierczek, Kedziora-Kornatowska

28. Biondi B, Cappola AR, Cooper DS. Subclinical Hypothyroidism: A Re-
view. JAMA 2019; 322(2): 153-160.

29. McKee A, Morley JE. Obesity in the Elderly [Updated 2018 Oct 12].
In: Feingold KR, Anawalt B, Boyce A et al., eds. Endotext [Internet]. South
Dartmouth (MA): MDText.com, Inc.; 2000-2020. Available from: https://
www.ncbi.nlm.nih.gov/sites/books/NBK532533/# NBK532533_pubdet.

30. Karwowska R. Niedoczynnos$¢ tarczycy u dzieci. Pediatr Med Rodz
2017; 13(4): 479-490.

31. Javed Z, Sathyapalan T. Levothyroxine Treatment of Mild Subclinical
Hypothyroidism: A Review of Potential Risks and Benefits. Therapeutic
Advances in Endocrinology and Metabolism 2016; 7(1): 12-23.

32.Aziz M, Kandimalla'Y, Machavarapu/A;, Saxena A, Das S, Younus A et al.
Effect of Thyroxin Treatment onh Carotid Intima-Media Thickness (CIMT)
Reduction in Patients with Subclinical Hypothyroidism (SCH): A Meta-
-analysis of Clinical Trials. J Atheroscler Thromb 2017; 24(7): 643-659.

33. Florczyk I, Florczyk M; Junik R. Dieta bezglutenowa a choroba Hashi-
moto - obecny stan wiedzy.Forum Zaburzen Metabolicznych 2018; 9(4):
152-159.

34. Pastusiak K, Michatowska J, Bogdanski P. Postepowanie dietetyczne
w chorobach tarczycy. Via Medica 2017; 8(4): 155-160.

35. Szymandera-Buszka K, Waszkowiak K, Wozniak P. Szacunkowa cha-
rakterystyka spozycia produktéw bedacych zrédtem jodu wérdd kobiet
w wojewddztwie wielkopolskim. Problemy Higieny i Epidemiologii 2011;
92(1): 73-76.



Hypothyroidism in Elderly - Review

36. Zagrodzki P, Kryczyk J. Znaczenie selenu w leczeniu choroby Ha-
shimoto. Postepy Higieny i Medycyny Doswiadczalnej 2014; 68: 1129-
1137.

37. Stolinska H, Wolanska D. Sktadniki pokarmowe istothe w niedoczyn-
nosci tarczycy. Zywienie cztowieka i metabolizm 2012; 39(3): 221-231.

38. Rabijewski M, Zgliczyriski W. Endokrynne aspekty starzenia sie mez-
czyzn. Przeglad Menopauzalny 2010; 3: 184-189.

39. Rastogi M, LaFranchi S. Congenital Hypothyroidism. Orphanet Jour-
nal of Rare Diseases 2010; 5: 17.

40. Kowalska P, Piech R. Wysokoczute oznaczanie lewotyroksyny meto-
da woltamperometrii stripingowej. Analit 2016; 2: 96-101.



